RESUMO -(Espécies deHypholoma
Introduction
The genus Hypholoma (Fr.) P. Kumm. belongs to the family Strophariaceae Singer & A.H. Sm. (Agaricales, Basidiomycota) , subfamily Stropharioideae (Singer) Singer, and is characterized by the presence of well-pigmented pileus, variably developed veil, but never forming a membranous annulus on the stipe, spore print violaceous to purplish, basidiospores with a thickened wall and a conspicuous germ-pore, and presence of chrysocystidia (Pegler 1983; Singer 1986; Smith 1951; Watling & Gregory 1987) . The absence of acanthocytes in the rhizomorphs separates it from the closest genus Stropharia (Fr.) Quél. (Farr 1980; Norvell & Redhead 2000) . The presence of chrysocystidia is a distinguishing character from Psilocybe (Fr.) P. Kumm., another related genus in the family (Guzmán 1980; . According to Hawksworth et al. (1995) , Hypholoma comprises about 30 species worldwide, distributed from temperate to tropical areas, growing on decomposing wood, live trees, mosses or soil (Singer 1986) .
The nomenclature of the genus has been discussed over the years by different authors (Baletto 1989; Dennis et al. 1954; Farr & Farr 1981; Singer & Smith 1946) . Several Hypholoma species were placed in the past in the genus Nematoloma P. Karst. (Singer 1986; Smith 1951) , which finally suffered nomenclatural rejection (Korf 1986) . Recently, species of the genus were considered by Noordeloos (1995; as subgenera of Psilocybe s.l., based on Smith (1979) and Kühner (1980) , but this proposal was not well accepted among mycologists (Bon & Roux 2003; Norvell & Redhead 2000) and overall it was not supported by recent molecular studies (Moncalvo et al. 2002) . According to Moncalvo et al. (2002) , Hypholoma is recognized as an independent clade, composed of most of its species, except H. subericaeum (Fr.) Kühner and H. aurantiacum which have an uncertain position in the "stropharioid" clade.
Species of Hypholoma are not edible; in fact, those belonging to the group of H. fasciculare (Huds.: Fr.) P. Kumm. are considered poisonous (Badalyan et al. 1995) . This species has also been investigated for its antioxidant (Badalyan 2003) and hypoglycemic (Badalyan & Serrano 1999) activities. As active wood and litter decomposers, they also play an important role in forest ecosystems, being currently used in bioconversion of cellulose, fabric and dye industrial residues (Hofrichter & Fritsche 1997; Steffen et al. 2000) , and also in biological control of phytopathogenic fungi (Badalyan et al. 2002; Chapman et al. 2004) .
In Brazil, few studies reported species of Hypholoma. Singer (1973) Stijve & de Meijer (1993) cited Psilocybe alnetorum (Singer) Singer, which is in fact H. alnetorum (Singer) Guzmán (Guzmán 1999) , from the state of Paraná.
In Rio Grande do Sul, several species were reported by Rick (1907; 1930; 1939; 1961) , most, however, are synonyms of species belonging to other agaric genera, especially Psilocybe (Strophariaceae) and Psathyrella (Fr.) Quél. [Psathyrellaceae (Singer) Vilgalys, Moncalvo & Redhead] . Other important records were given by Singer (1953) , who studied some of Rick's collections, and more recently Cortez & Coelho (2004) and Sobestiansky (2005) reported the occurrence of H. subviride in the regions of Santa Maria and Nova Petrópolis, respectively. In the present work we revised the known species of Hypholoma from Rio Grande do Sul state, based on the authors' collections and material deposited in regional and national herbaria, especially those of the Fungi Rickiani collection. (Fig. 1) . Material deposited in the following herbaria, listed according to the Index Herbariorum (Holmgren & Holmgren 1998 , were also studied: HASU, HCB, ICN, PACA, SMDB, and SP. All collected material is deposited in the herbarium ICN.
Materials and methods
The macroscopic analysis followed Largent (1977) , while the microscopic study of the basidiomata followed Largent et al. (1986) . As mounting media 5% KOH (potassium hydroxide) alone or with 1% Congo Red were used. Line drawings were made with a camera lucida in a Leica DM LS2 optical microscope. For the basidiospore descriptions, Q is the ratio of length to width, Q m is the medium value of Q, and n is the number of measured basidiospores. Color terminology was taken from Munsell (1994) , unless not indicated. All scientific names, independent of taxonomic rank are italicized, following Hawksworth (2001) , and all taxonomic authorities are abbreviated according to the Authors of Fungal Names (CABI 2005) .
Results and discussion
In this study, three species of the genus Hypholoma were recognized as occurring in Rio Grande do Sul. The following key is provided for their identification. Habitat: gregarious on plant debris (small branches, fallen leaves) in disturbed forests and parks.
Distribution: Africa , Asia (Guzmán 1975) , Australasia (Grgurinovic & Simpson 2001; Segedin & Pennycook 2001) , Europe (Noordeloos 1999; Watling & Gregory 1987) , North America (Guzmán 1975) , and South America (Singer 1969; Wright & Albertó 2002 Soc. 43: 181, 1960. (superfl. comb.) . Naematoloma aurantiacum (Cooke) Guzmán, Beih. Nova Hedw. 51: 114, 1975 (comb. inval.) . N. aurantiacum (Cooke) Guzmán ex Singer, Agaric.
Mod. Taxon.: 564, 1986. Psilocybe aurantiaca (Cooke) Noordel., Persoonia 16: 128, 1995.
Pileus 18-39 mm diam., convex to flattened, umbonate; color dark red (10R 3/6) in young basidiomata, becoming red (10R 4/8) with age; surface smooth, viscid to subviscid; margin regular, striate, with appendiculate white scales; context fleshy and whitish. Lamellae adnexed, close; color light brownish gray (10YR 6/2) when young, to dark yellowish brown (10YR 4/6) at maturity; margin regular, whitish. Stipe 40-87 x 3-5 mm, central, cylindrical, with a curved and expanded base; color white in young stages, becoming reddish (2.5YR 4/8) towards the base; surface dry, squamulose to fibrillose; consistency fibrous, hollow; rhizomorphs and basal mycelium very abundant, white. Veil present; in the pileus it produces whitish scales adhered to margin, which are rarely present in older basidiomata; on the stipe it produces a fibrillose annular zone, also seen only in younger basidiomata. Spore print violaceous brown. Basidiospores (9.5-)11-15(-17)× (6.5-)7-8.5 µm, (Q = 1.57-2.20, Q m = 1.78, n = 85); ellipsoid in side view, to slightly ovoid in frontal view; smooth and thick-walled, with a truncate germ-pore; yellowish brown in KOH. Basidia 22-33×9-13 µm; clavate, hyaline, thin-walled, bearing four sterigmata. Pleurocystidia (26-)35-55×10-14 (-17) (Watling & Gregory 1987) due to the presence of fibrillose annulus, but the absolute lack of acanthocytes in the rhizomorphs excludes it from that genus. Flammula puiggarii, described by Spegazzini (1889) has been used in SouthAmerican literature to name this mushroom (Raithelhuber 1985; Wright & Albertó 2002 ; both as Hypholoma puiggarii). However, the holotype of Spegazzini is identical to Stropharia rugosoannulata Farl. ex Murrill, as previously indicated by Singer (1950) and Pegler (1997) . Spegazzini's F. puiggarii (1889) is an older name than S. rugosoannulata (Murrill 1922) , but the latter is a well-kwon name used for a cultivated mushroom; the proposal for the rejection of the former and conservation of the name S. rugosoannulata is needed. The specimens studied by Singer (1969) as Nematoloma puiggarii (Speg.) Singer, except for the type of F. puiggarii, possibly corresponds to H. aurantiacum as here presented.
The purplish color of the basidiomata and the viscid to subviscid pileus surface, as well the fibrillose annulus and the presence of abundant rhizomorphs are characteristic of this species. Scanning electronmicroscopy studies (Farr 1985) (Moncalvo et al. 2002) .
In Brazil, H. aurantiacum was first reported from Rio Grande do Sul state by Rick (1907) as Stropharia thrausta Kalchbr., which was later cited by Guzmán (1975) as Naematoloma sp.; we confirmed these specimens as H. aurantiacum as described above. It was also cited by Sobestiansky (2005) from the region of the Southern Plateau of Rio Grande do Sul (Nova Petrópolis) and by de Meijer (2001) from the state of Paraná, both as S. aurantiaca. The latter author also reported H. puiggarii in the same paper, but he did not discuss the differences between these two names.
Stropharia coccinea Pearson ex Pegler, an African species described by Pegler (1996) , is very similar in all macro and microscopic features and should be compared, being a probable synonym of this species.
2. Hypholoma ericaeum (Pers.: Fr.) Kühner, Bull. Soc. Mycol. Fr. 52: 23, 1936 . Fig. 9-15 Pileus 9-34 mm diam., campanulate, plano-convex to umbonate, with low, rounded to acute umbo; color yellowish brown (10YR 5/6-5/8) in the center to yellow (10YR 7/8) towards the margin; surface smooth, subviscid to dry, non-hygrophanous; margin curved, with few velar fibrils in younger basidiomata; context fleshy, firm, whitish to yellowish. Lamellae adnexed, close; color light brownish gray (10YR 6/2) when young, then reddish black (2.5YR 2.5/1) to black (5YR 2.5/1) at maturity; margin regular, whitish, pulverulent under a stereoscopic microscope, due to the presence of numerous cheilocystidia. Stipe 41-85(-112)×(1.5-) 2-5 mm, central, cylindrical, sometimes sinuous, with sub-bulbous base; color yellow (2.5Y 7/6) to olive yellow (2.5Y 6/6); surface longitudinally striate, dry to somewhat humid; consistency fibrous, hollow; rhizomorphs and basal mycelium poorly developed, usually absent. Veil absent to very inconspicuous, forming a vestigial annular zone on the stipe apex and leaving some remnants in the pileus margin. Spore print violaceous brown. Basidiospores 12-15(-16)×7.5-9 µm (Q = 1.44-1.88, Q m = 1.68, n = 103), ellipsoid in side view to slightly ovoid in frontal view; smooth and thickwalled, with truncate germ-pore; color yellowish brown in KOH. Basidia 24-41×8-11 µm; utriform to subclavate, with medial constriction; smooth and thinwalled; bearing four sterigmata. Pleurocystidia 30-54×9-17 µm; as chrysocystidia, fusiform, with mucronate apex, sometimes rostrate; smooth and thinwalled, with amorphous yellowish contents. Cheilocystidia (22-)27-44(-52)×6-10 µm, subcylindrical to lageniform, subcapitate, hyaline, smooth and thinwalled, numerous. Pileipellis of ixocutis type, comprising filamentous, interwoven, and slightly Rick (1961) as Psilocybe ericaea Pers., and as P. tortipes Speg. (Rick 1939) , and also by Singer (1953) as Nematoloma subumbonatescens (Murrill) Singer, whose basonym (Stropharia subumbonatescens Murrill) was considered by Smith (1951) On proposing the new combination, in fact Kühner (1936) mistakenly described specimens of H. ericaeoides P.D. Orton, a very similar species, with shorter basidiospores (9-12 µm long) and yellowish gills (Orton 1960; Noordeloos 1999) . Another similar and frequently confounded species is H. subericaeum (Fr.) Kühner, which has basidiospores 7-9 µm long (Noordeloos 1999) .
This species has been reported as common in Europe (Noordeloos 1999 ), but Smith (1951) considered it rare in North America. We also considered it a common agaric in Rio Grande do Sul, fruiting mainly in autumn. Pileus 4-35 (-45) mm diam., first conical, convex, then finally flattened, with or without an umbo; color yellow (5Y 7/6-7/8) in younger stages then sulphur yellow; surface smooth, subviscid to dry; margin regular, little or not striate, rarely bearing velar remnants; context thin, greenish. Lamellae adnate, close; color firstly sulphur yellow, then dark reddish brown (5YR 2.5/2-3/2) with the maturity of basidiospores; margin regular, with the same color as the sides. Stipe (7-)14-66×1-4 mm, central, cylindrical, with little expanded base; color sulphur yellow; surface dry to little humid, longitudinally striate; basal mycelium whitish, poorly developed, rhizomorphs absent. Veil arachnoid, very ephemeral, observed in earlier stages and absent in adult basidiomata. Spore print dark vinaceous brown.Basidiospores (5.5-)6-8(-9)× 3.5-5 µm, (Q =1.50-2.00, Q m =1.71, n =148), ellipsoid to slightly ovoid both in side and frontal view; smooth and thick-walled, with truncate germ-pore; color yellowish brown in KOH. Basidia 15-23×4.5-7 µm, clavate, bearing four sterigmata. Pleurocystidia (19-)25-38(-47)×(5.5-) 8-12 µm, as chrysocystidia, fusoid to clavate, with mucronate apex; smooth and thin-walled, with yellowish amorphous content, numerous in the gill sides. Cheilocystidia Discussion: In spite of being a common mushroom, H. subviride was only recently reported from Rio Grande do Sul by Cortez & Coelho (2004) and Sobestiansky (2005) . The specimens recorded by Rick (1939; 1961) as H. fasciculare are H. subviride in the present concept, a conclusion based on comparison between Rick's collections and northern specimens of H. fasciculare (see additional specimens examined). There are doubts about the true specific differences between H. fasciculare and H. subviride. We followed Smith (1951) , Dennis (1970) and Pegler (1977; , who used the size of the basidiomes to separate both taxa: pileus up to 30 mm in H. subviride versus pileus larger than 30 mm in H. fasciculare. Another feature we have noted is a more developed veil in H. fasciculare, frequently forming a blackish annular zone on the stipe apex and also on the pileus margin; this condition, however, is never found in H. subviride. Molecular analysis performed by Moncalvo et al. (2002) also suggested close relationships between these species. Hypholoma subviride is also known in the Brazilian states of Amapá (Sotão et al. 1991 ), Paraná (de Meijer 2001 , São Paulo (Bononi et al. 1984; Pegler 1997) and probably the first record for Santa Catarina.
Synonyms, excluded or doubtful species
The names of the following taxa (including their authorities) are presented exactly as they were published by Rick in his numerous papers (see Bibliographic References). Several species reported by Rick (1961) do not have preserved specimens; others, however, never were published or reported by Rick, but were located at the herbarium PACA and therefore they are included here.
Hypholoma appendiculatum Bull. -The mushroom reported by Rick (1939 Rick ( , 1961 is probably a Pholiota sp., due the fasciculate habit, absence of rhizomorphs, ellipsoid basidiospores (7-7.5×4-4.5 µm) with a wide germ pore, presence of chrysocystidia, and undifferentiated hypodermium. Material examined: BRAZIL. Rio Grande do Sul: São Leopoldo, 1930, Rick 13.339 (PACA 8.674 ).
H. candolleanum Fr. -The studied material corresponds to Psathyrella candolleana (Fr.) Maire, a common lignicolous to sublignicolous species in the state. Material examined: BRAZIL. Rio Grande do Sul: São Leopoldo, 1936, Rick 13.338 (PACA 8.677 ).
H. cascum Fr. -Cited by Rick (1961) , but without specimens indicated, probably no material preserved in the herbarium PACA. If correctly identified, the species refers to Psathyrella casca (Fr.) Konrad & Maubl., however we consider it a doubtful record.
H. dispersum Fr. -No material preserved in the herbarium PACA and also specimens not cited in Rick (1961) where this species was reported. If Rick identified his specimens correctly, this would represent a fourth species of the genus in Rio Grande do Sul, however we consider it a doubtful species at present.
H. fasciculare Huds.: Fr. -Reports given by Rick (1939 Rick ( , 1961 under this name are H. subviride, see discussion above.
H. hydrophilum Bull. -Probably no material preserved in the herbarium PACA and specimens not indicated in Rick (1961) . If correctly identified, the species refers to a member of the genus Psathyrella, currently known as P. hydrophila (Bull.) Maire.
H. intonsum Passer. -This is a doubtful species or a possible synonym of some known species in its original sense because there is no modern information about this name. The specimen reported by Rick (1961) is in fact a Stropharia sp. due to the presence of abundant acanthocytes in the rhizomorphs; his description (Rick 1907 (Rick , 1939 (Rick , 1961 ) is identical (if not a transcription) of those presented by Saccardo (1887). Material examined: BRAZIL. Rio Grande do Sul: Esteio, 1939, Rick 13.332 (PACA 8.692) .
H. lanaripes Cooke -Probably no material preserved and specimens were not indicated in the report by Rick (1961) . This could to represent H. lanaripes (Cooke) Fr., but without preserved material, we consider it a doubtful record.
H. leucotephrum Berk. -The mushrooms belong to Psathyrella, possibly P. leucotephra (Berk. & Br.) P.D. Orton or P. candolleana, but the badly preserved specimens did not allowed a complete study. Material examined: BRAZIL. Rio Grande do Sul: São Leopoldo, 10.1929, leg. Steffen, Rick 13.336 (PACA 8.684 ).
H. piluliforme Bull. -Probably another Psathyrella sp., however it was not possible to confirm it as P. piluliformis (Bull.: Fr.) P.D. Orton due to the poor condition of the basidiomata. Material examined: BRAZIL. Rio Grande do Sul: Lajeado, 15.07.1919, Rick (SP 33.909) .
H. solitarium Rick -The holotype described by Rick (1961) did not present chrysocystidia, and the cheilocystidia were not observed, but the basidiospores are rhomboid in frontal view (9-10 ˜m). These data suggest it to be a member of Psilocybe sect. Cordisporae Guzmán; however it was not possible to identify the material at specific level because it is completely mouldy. Material examined: BRAZIL. Rio Grande do Sul: Esteio, 1930, Rick 13.341 (PACA 8.685 ).
Naematoloma sp. -Hebeloma miserum Rick was described by Rick (1930) , however Singer (1953) after the study of the holotype determined it as Naematoloma sp. The specimens indicated by Rick and Singer were not received from the herbarium PACA.
Psilocybe ericaea Pers. -Material under this name was not received from the herbarium PACA, but Singer (1953) reported these specimens as Naematoloma subumbonatescens Murrill, a synonym of H. ericaeum -see discussion under this species.
P. tortipes Speg. -Singer (1953) studied collections under this name and concluded it to be the same as N. subumbonatescens (= H. ericaeum).
P. uda Pers. -Psilocybe uda is currently known as H. udum (Pers.: Fr.) Kühner; however, the authentic specimens reported by Rick (1939 Rick ( , 1961 were not received from the herbarium PACA. Singer (1953) collected specimens in Rio Grande do Sul under this name, which were subsequently described as a new species (Psilocybe paupera Singer) by Singer (1955) . Singer (1953) considered Ricks' determination of P. uda a misidentification.
Stropharia squamosa Fr. -The material collected but not published by Rick under this name is in fact H. ericaeum (see discussion under this species). Material examined: BRAZIL. Rio Grande do Sul: São Leopoldo, Rick 15.235 (PACA 9.373) .
S. thrausta Kalchbr. -Cited by Rick (1907) , it is considered a true H. aurantiacum (see discussion under this species). Psilocybe squamosa var. thrausta (Schulzer ex Kalchbr.) Guzmán, reported in the checklist of Psilocybe from Brazil by Guzmán & Cortez (2004) based on Rick's report, should not be considered in Psilocybe since they represent H. aurantiacum.
